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Since Aschoff stated that a  lifelong indulgence in Rhenish  wine and severe 
atheroma  are  not  found  together  (1),  the  view  has  been  widely  held  that 
chronic alcoholics show less severe arteriosclerosis than do moderate drinkers 
of alcohol  (2, 3).  It has been suggested that alcohol may act to increase the 
solubility  of  cholesterol  in  plasma  (3),  but  the  low  lethal  concentration  of 
blood alcohol would argue against such a  view  (4).  It has also been pointed 
out  that  the  less  severe  arteriosclerosis  presumably  occurring  among  alco- 
holics may result from a  changed food consumption (4). So far it has not been 
possible  to  resolve  the  question  as  to  whether  ingested  alcohol  per  se  can 
protect against the development of arteriosclerosis. 
It seemed to us that a  solution to this problem might be obtained by study- 
ing  the  effects of  alcohol  in  animals  in  which  all  caloric  factors,  including 
alcohol intake,  were controlled.  A  single attempt has  thus  far been made in 
this  direction  (5),  but  unfortunately  the  important  variable  of food  intake 
was  not  controlled,  and  consequently  the  conclusions  drawn  are  open  to 
question.  In view of  this  paucity of experimental  information  about  a  sub- 
ject  of  such  importance,  it  was  decided  to  initiate  a  long  term  experiment 
in fowls that would include  not only the naturally occurring type of arterio- 
sclerosis but also the type induced experimentally. 
EXP]~I~  ]MKNTAL 
A total of 224 white Leghorn cockerels, 3 months of age, obtained from the Poultry Divi- 
sion, was  used  in  three  separate  experiments.  The  first  two experiments were designed  to 
study the effects of orally administered ethyl alcohol on naturally occurring and on estrogen- 
induced  (stilbestrol) arterial  disease. Various concentrations of ethyl  alcohol were fed to 
chickens, and it was found that a  15 per cent solution was well tolerated. The administra- 
tion of a 20 per cent solution resulted in a sharp reduction in food and alcohol intake. In the 
third  experiment, white wine was substituted  for ethyl alcohol, and the same experimental 
regimen was followed. The design of each experiment is shown in Table I. 
* Aided by grants from the United States Public Health Service and the Life Insurance 
Medical Research Fund. Assistance in the early phases of this study was furnished by the 
Wine Advisory Board of the State of California. 
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Experiment 1.--104 cockerels were divided into 4 groups (A to D) of 26 each, and each bird 
was assigned a number, as follows: 1 A to 26 A, 1 B  to 26 B, 1 C to 26 C, and 1 D  to 26 D. 
Each bird  of group A  was injected  subcutaneously, every 2  months, with  two  15  nag. 
pellets containing, in all, 24 rag. of diethylstilbestrol. The birds of this group were fed Purina 
broiler  chow ad libitum, and allowed access, also ad libltum,  to a  15 per cent ethyl alcohol 
solution for drinking purposes. The food and fluid intake of each bird was measured at 48 
hour intervals. 
TABLE  I 
Design of Experimen~ 
No. 
fl  of  Stil- 
"P.  Groul: birds  bestrol 
per  injected 
group 
Alcohol administration  Glucose administration 
Broiler chow 
Concentration  Amount 
A  26  +  Fed ad llbi#um 
B  26  None  Pair-fed with A 
C  26  "  "  "  " 
D  26  +  "  "  " 
A  12  + 
B  12  None 
C  12  " 
D  12  + 
WA  18  + 
WB  18  None 
WC  18  " 
WD  18  + 
Fed ad llbltum 
Concentration  Amount 
15 per cent  Ad llblt~m 
ethyl alcohol 
15 per cent  Paired  with 
ethyl  alcohol  A 
None  None 
15 per cent  Ad llbitum 
24.4  per  cent 
solution 
24.4  per  cent 
solution 
Isocaloric  with  al- 
cohol intake of A 
Isocaiofic  with al- 
cohol intake of A 
Pair-fed with B 
cc  ~c  A 
Fed ad libi~um 
Pair-fed with B 
.  u  A 
ethyl alcohol 
15 per cent 
ethyl alcohol 
None  None 
White wine* 
None 
Ad  llbltum 
cc  . 
None 
24.4  per  cent 
solution 
24.4  per  cent 
solution 
19.1 per  cent 
solution 
19.1 per  cent 
solution 
Isocaloric  with al- 
cohol intake of B 
Isocaloric  with  al- 
cohol intake of A 
Isocaioric with wine 
intake of B 
Isocalorlc with wine 
intake of A 
* 12.1 per cent alcohol by volume. 
The birds of group B  were fed the Purina broiler chow and received the 15 per cent ethyl 
alcohol solution for drinking purposes. Each bird of this group was pair-treated with a  corre- 
sponding bird  of group A. Thus, the amounts of food and alcohol allowed bird  1 B  during 
any given 48 hour period were determined by the amounts ingested by bird  1 A  during the 
preceding 48 hours. In this way, the caloric intake of each bird of group B  was made equal 
to that of a  bird with a  corresponding number in group A. 
The 26 birds of group C  served as controls, and each bird of this group received, during 
any given 48 hour period,  (a) an amount of Purina broiler chow equal to that ingested by a 
corresponding bird  of group A  during the preceding 48 hours; and  (b)  a  volume of a  24.4 
per cent glucose solution equal to that of the  15 per cent alcohol solution ingested by the 
corresponding bird of group A.  (1 cc. of this glucose solution has the same calorific value as 
1 cc. of the 15 per cent alcohol solution,) In this way the fluid as well as the caloric intake 
of each bird of group C was made equal to that of the bird with a  corresponding number in 
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The birds of group D were treated with diethystilbestrol exactly as described for group A. 
Their food intake was determined by the food intake of the birds of group A. Each bird of 
group  D  received, for drinking purposes,  an amount of 24.4  per cent glucose solution iso- 
caloric with the alcohol ingested by a corresponding bird of group A. 
Experimott 2.--In this experiment the birds of two groups, A and B, were allowed access, 
ad tibitum, to the broiler chow and  the 15 per cent alcohol solution. Each bird of group  C 
was pair-fed with a  corresponding bird of group B, and each bird of group D  was pair-fed 
with a corresponding bird of group A. All birds of groups C and D received the 24.4 per cent 
glucose solution for drinking purposes.  Each bird  of group  C  was  allowed an  amount  of 
this glucose solution isocaloric with that of the alcohol ingested during the previous 48 hours 
by a  corresponding bird of group B. In the case of group D, the amount of glucose solution 
ingested by a  given bird was made isocaloric with that of the alcohol ingested by a  corre- 
sponding member of group A. 
Experiment 3.--The design of this experiment was similar to that of Experiment 2 except 
that  (a)  wine,  1 which contained  12.1 per cent ethyl alcohol by volume, was substituted  for 
the 15 per cent ethyl alcohol solution, and (b)  the concentration of the glucose solution was 
reduced to 19.1 per cent. 
Plasma Cholesterol.--Plasma cholesterol was  determined  twice on  each bird  before the 
start  of the experimental regimen and  then at monthly or bimonthly intervals during the 
remainder of the experimental period. Total plasma cholesterol was determined by a  modifica- 
tion of the method of Sackett (6). 
Postmortem Examination of Birds.--When a bird of Experiment 1 died or was sacrificed, 
the remaining three birds in its group were sacrificed  at the same time. In experiments 2 
and 3, if a  bird died, only its pair-fed partner was sacrificed at that  time. At postmortem 
examination,  all major viscera were weighed,  and  sections of them  were fixed  in neutral 
formalin. The thoracic and abdominal aortas were excised,  and the gross degree of arterio- 
sclerosis was graded as follows:- 
0, no visible changes in the gross. 
0.5, extensive intimal yellow coloring lacking elevation. 
1, plaques less than 3 ram.  2 in total area, white to cream colored. 
2, plaques with a total area greater than 3 ram.  2 and cream to light yellow in color. 
3, numerous plaques with a total area greater than 3 ram.2, with a definitely yellow color. 
4, severe arteriosclerosis; elevated lesions yellow and calcified. 
Frozen sections were prepared from the midportion of the arch of the thoracic aorta and 
from the abdominal aorta approximately  1 cm. above the bifurcation.  They were stained 
with  Sudan  IV  and  hematoxylin,  and  examined  microscopically.  The  degree  of  intimal 
thickening (arteriosclerosis)  and lipide infiltration of each vessel was graded separately from 
0 to 4+. 
KESULTS 
The average daily food and alcohol intake per bird is recorded in Table II. 
An analysis of these data  is given in the section dealing with statistical  treat- 
ment. 
The  average  values  for  the  concentration  of  total  plasma  cholesterol  for 
monthly  or  bimonthly  intervals  are  given  in  Table  III.  Initially,  the  birds 
in Experiment  2  had  the highest average  total cholesterol values, while those 
1 The white table wine was kindly furnished by the Wine Advisory Board.  It had  the 
following composition  (gin.  per  100  cc.) : total acid,  0.6; volatile acids,  0.06;  and reducing 
sugars, 0.16. &, 
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TABLE IV 
Gross Grading of A ortic Lesions in Experiments I and 2 (Alcohol Series) 
Thoradc lesions  Abdominal lesions 
Bird  ~O  ~  [  No.  ~  ~  .~ ~ 
1  0  2  --2  --2  0 
2  0.5  0.5  0  --2  0 
3  1  3  -2  --1  0.5 
4  3  0  3  --1  0 
5  1  2  -1  -1  0 
6  2  2  0  -1  0 
7  0.5  0.5  0  0  0 
8  0.5  0.5  0  0  0 
9  0  0  0  0  0 
10  2  2  0  0  0 
11  0.5  0  0.5  0  0 
12  0.5  0.5  0  0+-  0 
13  0.5  0  0.5  0  0 
14  0.5  0  0.5  0  0 
15  0  0  0  0  0 
16  0.5  0.5  0  0  0 
0  0  0 
0  0  0 
0  0.5  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0  3 
0  0  0~-  2 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 
17  0 
18  3 
19  0 
20  0 
21  0 
22  1 
23  0 
24  1 
25  4 
26  0 
27  3 
28  0 
29  0 
30  1 
31  1 
32  1 
33  0 
34  0 
35  1 
36  4 
37  0 
38  1 
0  0 
0  3 
0  0 
1  -1 
0  0 
0  1 
0  0 
0  1 
0  4 
0  0 
0  3 
0  0 
1  --1 
0  1 
0  1 
0  1 
0  0 
1  --1 
0  1 
2  2 
0  0 
1  0 
0.5  No autopsy  --  0  2 
0  0  0  0  1 
0  0  0  0  0 
0  0  0  0  0 
0  0  0  0  3 
0  0  0  0  0 
0  0  0  0  0 
0  0  0  0.---  0 
0.5+-  0 
0.5  0 
0.5  0 
1  0 
1  0 
1  0 
1  0 
1  0 
1  0 
2  0 
3  0 
3  0 
3  0 
4  0 
0  0  0  4 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  4 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  3 
0  0  0  0 
0  0  0  3 
0  0  0.5  0 
0  0  0 
2  3 
0  0.5 
4  1 
0  0 
0  1 
4  4 
0  3 
0  2 
0.5  1 
4 
0 
2 
0 
0 
2 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
1 
0.5 
0.5 
1 
0 
0 
0 
0 
0.5 
0 
2 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
u 
B-C 
0  1  --2 
0  0.5 --1 
1  -0.5  -1 
0  1  --1 
0  0  i--0.5 
0  0  0 
1  -1  0 
1  -1  0 
0.5  0  0 
0  0  0 
0  2  0+- 
0  0  0 
0  0  0 
o  o  io 
1  -1  0 
0  0  0 
No autopsy  --  0 
1  1  0 
0  0  0 
0  0  0 
0  0  0 
0  2  0 
0  0  0 
0  0  0~-- 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0.5 
0  3  1 
0  0  1 
2  --2  I 
0  0  2 
0  0  2 
0  0  3 
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in Experiment 1 had the lowest. However, between corresponding groups in 
a  given experiment (B vs. C in Experiment 1, for example), the initial values 
were almost identical, and did not differ significantly from each other through- 
out the experimental period. In most of the groups there was a  suggestion of 
a downward trend toward the end of the experiment, but this may have been 
a  chance result,  occurring because of the small number of determinations in 
the latter periods. 
Two types of lesions were observed in the aortas of the birds. In the thoracic 
portion,  lipide  infiltration  of  the  intima  was  followed  by  proliferation  of 
TABLE V 
Gross Grading of Aortic Lesions in Experiment 3 (Wine Series) 
Thoracic lesions  Abdominal lesions 
Bird  ~a 
No.  ~ 
Wl 
2 
3 
4 
5 
6 
7 
8 
9 
l0 
11 
12 
13 
14 
15 
16 
17 
18 
oTp 
2 
0 
0.5 
0.5 
0 
0 
0.5 
2 
0.5 
3 
0.5 
2 
0.5 
3 
0 
0.5 
3 
0 
A-D 
0 
2 
--0.S 
0 
0.5 
0 
1.5 
--2 
--0.S 
--1 
0 
--2 
1.5 
--1 
3 
--0.5 
0 
0 
Ordered 
differ-  ~ 
ence$ 
--2  0 
--2  0 
--1  0 
--!  0 
--0.5~--  0 
--0.5  0 
--0.5  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0.5~--  0 
1.5  0 
1.5  0 
2  0 
3  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0! 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
Ordered 
differ- 
ences 
i  G r~)up 
0  4 
0  0 
0  2 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
4  1 
1  0 
0  0 
4  2 
3  0.5 
3  0 
0  0 
1  4 
0  0 
Ordered  ~ 
A-D  differ-  ~ 
~ces  ~ 
--4  --4  0 
0  --3  2 
--2  --2  0 
0  0  0 
0  0~--  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
3  0  0 
1  0  3 
0  0  0 
2  0  2 
2.5  1~  --  2 
3  2  0 
0  2.5  0 
--3  3  0 
0  3  0 
0  0 
0  2 
0  0 
0  0 
0  0 
0  0 
0  0 
2-2 
0  0 
0  0 
0  3 
0  0 
0  2 
0  2 
0  0 
0  0 
0  0 
0  0 
Ordere 
differ- 
ences 
--2 
0 
0 
0 
0.-- 
0 
0 
0 
0 
0 
0 
0 
0 
0t-- 
2 
2 
2 
3 
intimal connective tissue cells with formation of intimal plaques. The lesions 
in  the abdominal portion were  characterized by the  development of fibrous 
intlmal  plaques  in  which  lipide  material  was  deposited  secondarily.  These 
lesions differed in no way from those previously observed in male birds, nor- 
mal and stflbestrol-injected (7,  8).  The gross grading of lesions found in the 
thoracic and abdominal portions of the aorta are recorded in Tables IV and V. 
Statistical Treatment of Data 
For the purpose of statistical analysis, experiments 1 and 2  (see  Table I) 
were grouped together, so that there were four groups of 38 birds each. These 
will be called the "alcohol series." Experiment 3, consisting of four groups of 
18 birds each, called the "wine series," was considered separately. This divi- 472  ALCOHOL  INGESTION  AND  ARTERIOSCLEROSIS 
sion  gave two  parallel  sets  of experiments,  differing only in  the  number  of 
birds used and in the substitution of wine for ethyl alcohol. 
Groups A and D  (Table I) then constituted one comparison on the effect of 
alcohol  (or wine)  in  the stilbestrol-injected birds,  and  groups B  and  C  con- 
stituted a  separate comparison on the effects of alcohol  (or wine)  in  the ab- 
sence  of any other  treatment.  For each bird  in each series we  made use  of 
numerical scores describing two variables: (a) a  gross grading of the thoracic 
aorta;  and  (b)  a  gross  grading  of  the  abdominal  aorta  (Tables  IV and  V). 
The microscopic gradings (degree of intimal thickening and lipide infiltration) 
agreed closely enough with the gross gradings so that they were not analyzed 
statistically. 
If a  substantial difference were observed between A  and D, or between B 
and C, with respect to any of the scores, it would suggest that alcohol (or wine) 
had some effect, provided  the groups were identical  with respect  to all other fac- 
tors which might influence the  devdopment of arteriosclerosis.  The  most impor- 
tant of these other factors appear to be age,  diet,  and  weight.  The  age  dis- 
tribution was equalized by dividing birds from a  given hatch equally among 
all  four  groups  in  each  experiment. The  caloric  intake  was  equalized  by 
pair-feeding  as  described  above.  An  analysis  of  food  consumption  at  the 
beginning  of  each  experiment  and  at  about  the  halfway  point  (Table  II) 
brought out  the following facts.  Among the A  birds,  those in Experiment  1 
consumed  the  most,  and  those  in  Experiment 3  consumed  the least,  in  the 
initial  period.  At  the  halfway  point  there  were  no  significant  differences. 
Among the B  birds,  there were no significant differences in either period.  In 
both Experiment 2 and Experiment 3, the A and B birds consumed about the 
same amount initially, but the B  birds were consuming considerably more at 
the halfway point.  It should  be noted,  however,  that  these facts do not  in- 
validate the merging of results from Experiments 1 and 2, since corresponding 
A  and D  birds had  the same caloric intake, and  the corresponding B  and  C 
birds had the same caloric intake, in either experiment. 
The  distribution  of  the  initial  weight  differences  between  corresponding 
pairs of birds in A and D of the alcohol series had a mean significantly different 
from 0 at the 5 per cent level,  ~ but not at the 1 per cent level. The correspond- 
ing distributions for B  and  C  in the alcohol series, and for all groups in the 
wine series, had means not significantly different from zero. It was therefore 
assumed that in each case the two groups to be compared consisted of pair- 
wise identical birds at the beginning of the experiment. 
2  The expression "the difference is significant at the X per cent level" means that the 
observed results would occur by chance X per cent of the time or less, if there were really 
no difference between the two groups; i.e., if there had been no selection for weight. More 
pronounced differences  will be significant at lower levels, and differences  significant at levels 
higher than 5 per cent are called "not significant." The significance of the above figures was 
measured by means of the statistic "f' described in reference 9. NICHOLS,  SIPERSTEIN,  GAYFEY~ LINDSAY,  AND CHAIKOFF  473 
On  the  other  hand,  within  each  group,  the  individual  weights  and  caloric 
intakes of the birds varied considerably.  For this reason the sums of the gross 
gradings  for the groups  fail to provide a  valid measure  of the relative degree 
of  arteriosclerosis.  For  example,  the  total  scores  of  groups  A  and  D  in  Ex- 
periment  3  for  thoracic  lesions  are  almost  identical,  but  this  finding  can  not 
be taken  to indicate  that  there is no effect of wine in arterial disease.  Indeed, 
a  hypothetical  example  can  be  constructed  in  which  the  total  gross  gradings 
are  equal  in  two  groups  which  nonetheless  differ significantly in  their  degree 
of arterial disease. The need for a more precise analysis is thus clearly indicated. 
At the suggestion of Professor Elizabeth Scott, of the Statistical Laboratory of this Uni- 
versity (to whom we are indebted for some of the computations),  we used  Nalr's method 
of confidence intervals for the median  (10) described  on page 259  of reference 9.  As used 
here,  it eliminates the "blurring" effect of variation within the groups, and  has the addi- 
tional advantage  that no assumptions  need be made about the distributions of the scores. 
In the present case, for example, the usual assumption of normality does not hold. 
What is done is to take, for a given variable in a given series,  the differences  in the scores 
of two corresponding birds  in the two groups being compared.  The resulting collection of 
numbers can be considered as a sample from a population of numbers whose precise distribu- 
tion is unknown.  However, since the corresponding birds are identical except for the treat- 
ment with alcohol or wine, the differences  are as likely to be positive as they are to  be nega- 
tive if alcohol had no effect. That is, the median of the population will be 0  if alcohol  (or 
wine) had no effect. Therefore, one possible test of the hypothesis of "no effect" is  to  ob- 
tain from the data a confidence interval for the median, and to reject the hypothesis if  the 
interval does not include 0.  An "X per cent confidence interval" for the median  may be 
interpreted as follows:  If an experiment is repeated a  large number of times, and if the  X 
per cent confidence interval is computed for each experiment, then X  per cent of the inter- 
vals so computed will include the true population  median.  In this paper  we have chosen 
to compute 93 per cent confidence intervals. Then, if the median is really 0, only 5 per cent 
of all such possible intervals will fail to include 0. In other words, the test proposed above 
has five chances in a hundred of detecting a false effect. 
An approximate 95 per cent confidence interval may be obtained by arranging the differ- 
ences in order from the smallest to the largest, and taking the interval from the m-th to the 
n-th  smallest, where m  and n  are chosen from Table XXV of reference 9.  If there are 38 
differences,  for example, the interval extends from the 13th to the 26th smallest. If there are 
18 differences,  it extends from the 5th to the 14th smallest. 
As an example, consider the variable "gross grading of thoracic lesions" in the comparison 
A  vs. D  of the wine series,  shown in Table V. The scores of the 18 birds in each group, the 
18 differences between corresponding birds, and the 18 differences,  in order, are given. The 
arrows indicate the 5th and  14th observations. The confidence interval, from  --0.5 to 0.5, 
therefore includes 0, and so for this variable under the stated conditions, the hypothesis of 
"no effect" is accepted. Table VI shows the results of similar computations on all the vari- 
ables for both comparisons in the alcohol and wine series.  On the basis of these results, there 
is no reason to reject the hypothesis that alcohol is ineffective under any of the experimental 
regimens used here. 
The use of the approximate 95 per cent confidence interval implies that  the probability 
of finding an effect when none in fact exists is less than five in a  hundred.  Since we have 
accepted the hypothesis of "no  effect," a  word should be said about the probability of our 
having failed to detect a real effect. For a given comparison with a given variable in a given 474  ALCOHOL  INGESTION AND ARTERIOSCLEROSIS 
series, the differences computed here can be considered, as we said above, to be a sample 
from a hypothetical population of differences. Under the hypothesis of no effect, half of the 
differences in this population  would be negative. If alcohol or wine had a real protective 
effect, more than half of these differences would be negative. The greater  the protective 
effect, the greater  the proportion  of negative  differences until, with complete protection, 
all the differences  would be negative, that is, the severity of the lesions of a bird in the alco- 
hol- or wine-treated group would always be less than that of the corresponding bird in the 
other group. Thus, the protective effect of alcohol, if it existed, could be described numer- 
TABLE VI 
95 per Cent Confidence Intervals for Median Score Differences, Both Series 
Experiment 
1 and2 
Compsriaon 
Avs. D 
B us.  C 
Av$. D 
Bvs. C 
No. of birds 
38 
37 
18 
18 
Variable 
Thoracic aorta 
Abdominal aorta 
Thoracic aorta 
Abdominal aorta 
Thoracic aorta 
Abdominal aorta 
Thoracic aorta 
Abdominal aorta 
Confidence interval 
0 to 0.5 
0to0 
0to0 
0to0 
--0.5 to 0.5 
0to 1 
0to0 
0to0 
TABLE VII 
Probability of Failure to Detect Various Degrees of Protective Effect for Two Sample Sises 
Degree of protective effect 
Sample size 
0.6*  0.7*  0.8*  0.9* 
18  0.90  0.67  0.28  0.03 
38  0.81  0.34  0.03  0.00 
* Expressed as proportion  of negative differences in a hypothetical  population.  See text 
for explanation. 
ically by giving the proportion of negative differences in our hypothetical population--0.50 
corresponding to no protection,  and 1.00 corresponding to complete protection.  Table VII 
shows, for the two sample sizes used here, the probability  that we failed to detect different 
degrees of protection, when the degree of protection is expressed in this way. 
Taking account of both the experimental results and the "strength" of the 
statistical analysis as shown in Table VII,  we  may draw  the  following con- 
clusions: First, neither alcohol nor a  wine containing 12 per cent of it had any 
effect on the development of arteriosclerosis or lipide infiltration of the aorta 
in  chickens,  as  measured  by  the  two  variables analyzed here.  Second,  the 
procedure leading to  the  above conclusion was such  that,  although we  may NICHOLS, SIPERSTEIN, GAFFEY, LINDSAY, AND CHAIKOFF  475 
have missed a  slight effect, it is extremely unlikely that there is a substantial 
effect that we failed to detect. 
We are indebted to the California Poultry Supply Company of Los Angeles for the gen- 
erous supply of capette pellets (diethylstilbestrol) used in this study. The assistance of Mr. 
J. V. Sherokoff in carrying out the plasma lipide analyses is gratefully acknowledged. Thanks 
are due to Dr. J. Yerushalmy, professor of Biostatistics of the School of Public Health, for 
stimulating discussion and advice during the course of this work. 
SU%r~ARY 
The effect of alcohol ingestion upon the development of naturally occurring 
and stilbestrol-induced arteriosclerosis was studied in the domestic fowl. In 
two experiments, a  15 per cent ethyl alcohol solution was used for drinking 
purposes, and in a third experiment wine containing 12 per cent of it was ad- 
ministered. The  caloric  intake of  both food  and  alcohol was  carefully con- 
trolled by pair-feeding, a glucose solution being used for drinking purposes to 
equalize  the  caloric  intakes  of  the  control  birds with  those of the  alcohol- 
treated birds. A total of 224 cockrels was studied, and the period of observa- 
tion for each experiment lasted 12 months. 
The  degree  of arteriosclerosis  in  the  thoracic  and  abdominal aortas  was 
determined in the gross and microscopically, and the degree of lipide infiltra- 
tion  was  determined  microscopically.  The  gross  grading  of  arteriosclerotic 
lesions agreed closely with the microscopic analysis of intimal thickening and 
lipide infiltration of the arterial wall. 
The gross gradings were  subjected to  a  critical  statistical analysis which 
allowed precise  statements to be made on the probability that a  real effect 
would be  overlooked. This analysis yielded no evidence that alcohol or the 
wine used had affected the degree of gross arteriosclerosis or lipide infiltration. 
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